The polymerase chain reaction (PCR) and its variations, such as the nested-PCR, have been described as promising techniques for rapid diagnosis of tuberculosis (TB). With the aim of evaluating the usefulness of a nested-PCR method on samples of blood and urine of patients suspected of tuberculosis we analyzed 192 clinical samples, using as a molecular target the insertion element IS6110 specific of M. tuberculosis genome. Nested-PCR method showed higher sensitivity in patients with extrapulmonary tuberculosis (47.8% and 52% in blood and urine) when compared to patients with the pulmonary form of the disease (sensitivity of 29% and 26.9% in blood and urine), regardless of the type of biological sample used. The nested-PCR is a rapid technique that, even if not showing a good sensitivity, should be considered as a helpful tool especially in the extrapulmonary cases or in cases where confirmatory diagnosis is quite difficult to be achieved by routine methods. The performance of PCR-based techniques should be considered and tested in future works on other types of biological specimens besides sputum, like blood and urine, readily obtainable in most cases. The improving of M. tuberculosis nested-PCR detection in TB affected patients will give the possibility of an earlier detection of bacilli thus interrupting the transmission chain of the disease.
INTRODUCTION
Among all the infectious diseases affecting humans, tuberculosis (TB) remains one of the most lethal (32) . In Brazil, 80.000 cases are registered annually with incidence rate of 37,1/100,000 inhabitants, according to data from the Ministry of Health. The country occupies the 19th place among the 22 nations, responsible for 80% of all cases of TB *Corresponding Author. Mailing address: Department of Genetics, Federal University of Pernambuco, Recife (PE), Brazil.; E-mail: crovelser@gmail.com M. tuberculosis detection in blood and urine samples worldwide, with a mortality rate of 3.07 per 100,000 inhabitants (17) . In 2005, 9.7% of reported cases occurred in children and adolescents. The incidence rate varies from 14 to 70 cases per 100,000 inhabitants, according to the different national regions. The States with the highest reported cases that exceeds the average rate of incidence in Brazil are Amazonas, Rio de Janeiro, Pernambuco, Pará, Ceará and Rio Grande do Sul, respectively, which corresponds to 63% of the cases of Brazil. In 2004, 4,583 new cases of TB were registered in the State of Pernambuco, Northeast Brazil, with an incidence of 55.6 and 28.7/100000 inhabitants for all forms of TB and bacillary forms respectively (28).
One of the priorities for the disease control consists in an early diagnosis and appropriate treatment (5) , resulting in the cure of patients and intervention in the transmission chain (8) .
The standard laboratory procedures for diagnosing the disease, based on microscopic examination of acid-fast bacilli, have low sensitivity, and mycobacterial culture requires about eight weeks to release the results (9, 11) .
Molecular tests based on fragments amplification of genomic sequences of M. tuberculosis have been shown to be a useful tool, able to detect the bacillus in biological samples.
The Polymerase Chain Reaction (PCR) is currently considered a rapid and sensitive method for detection of M. tuberculosis, able to detect less than 10 bacilli per mL in different biological specimens (1, 2, 10, 24) . Although conventional PCR is very useful for the detection of M. tuberculosis, a procedure that associates two PCRs (nested-PCR) combines greater sensitivity and specificity (18).
The cost of PCR in tuberculosis diagnostic routine is reasonable, considering that the more rapidly a diagnosis in paucibacillary patients is performed, the sooner a specific treatment can be provided, thereby reducing the bacilli sources and, with them, the risk of infection by M. tuberculosis. The development and standardization of the test make the cost more affordable, considering that this technology should be reserved for reference centers in the investigation of cases that demand difficult diagnoses (paucibacillary form/negative smear) and the disease severity (7, 12) .
The purpose of this study is to evaluate the applicability of the nested-PCR technique as a tool to assist TB diagnosis, starting from clinical samples simple to collect, such as blood and urine of patients with difficulty to expectorate or whose sputum smear was negative, with the aim of determining the sensitivity and specificity of the technique, and assessing its importance in the context of clinical and laboratory criteria used in routine diagnostic elucidation of the disease. M. tuberculosis detection in blood and urine samples according to the criteria described above, while 38 were characterized by clinical symptoms not suggestive of TB.
Among the TB patients, 33 had pulmonary TB and 25 had extrapulmonary TB. The extrapulmonary forms included 11 cases of pleural TB, 3 ganglionary, 2 renal, 2 osteoarticular, 2 miliary, 2 cutaneous, 1 meningoencefalic, 1 tuberculous peritonitis and 1 pericardial. We also enrolled 60 healthy subjects (median age of 20.4 years ±14.0, with 37 female and 23 males), without clinical symptoms of tuberculosis, using them as controls.
Collection of Clinical Samples and Laboratory Processing
We Denaturation process was carried out at 94 °C for 30s, annealing at 68 °C for 1 min. and extention to 72 °C for 1 min., for 30 cycles. In the second reaction 2 µL of amplicon from the first PCR were added in the reaction mix as template.
Conditions for nested-PCR amplification were 94ºC for 30s, 57ºC for 30s and 30s of extension at 72ºC for 30 cycles using M. tuberculosis detection in blood and urine samples the primers OLI5 and STAN3. PCR products were analyzed by electrophoresis in a 2% agarose gel, stained with ethidium bromide, visualized in ultraviolet translumination and photographed by a polaroid documentation system (Kodak MP4 + System).
For each amplification, a positive control containing DNA extracted from the reference strain M. tuberculosis H37Rv to verify if there were no complications in the amplification during the NPCR reaction, and a negative control containing Milli-Q water to exclude the possibility of contamination were included.
Ethical Considerations
All patients signed a written informed consent, agreeing to participate to the study, approved by the Ethics Committee in 
Statistical Analysis
Each patient underwent a clinical-epidemiological questionnaire developed and standardized by the researchers'
team. Epi-Info epidemiology software (Version 6.02) was used for data record and statistical analysis, with confidence interval (CI) of 95%. P values less than 0.05 were considered statistically significant.
RESULTS
The results obtained by Nested-PCR (NPCR) are shown in Table 2 ).
Comparing the results of NPCR for detection of M.
tuberculosis in blood and urine in the different form of tuberculosis, we observed that in the group of patients with pulmonary TB, the NPCR was positive in 30.3% (10/33) in blood and urine samples. In the group of extrapulmonary TB, the NPCR showed higher positivity in both blood 48% (12/25) and urine 52% (13/25) when compared to the previous group. However, no significant differences between the samples and within the groups were observed (Table 2) . 
DISCUSSION
Tuberculosis is a serious and persistent problem of public health, especially in developing countries, and is responsible for high rate of morbidity and mortality (14) . Since the need to obtain an early, rapid and sensitive diagnosis is significantly increasing, we considered a diagnostic method that may assist 
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